Characterization of [(125) I]epibatidine binding and nicotinic agonist-mediated (86) Rb(+) efflux in interpeduncular nucleus and inferior colliculus of beta2 null mutant mice.
The beta2 nicotinic acetylcholine receptor subunit null mutation eliminated most high affinity [(3) H]epibatidine binding in mouse brain, but significant binding remained in accessory olfactory nucleus, medial habenula, inferior colliculus and interpeduncular nucleus. Residual [(125) I]epibatidine binding sites in the inferior colliculus and interpeduncular nucleus were subsequently characterized. Inhibition of [(125) I]epibatidine binding by 12 agonists and six antagonists was very similar in these regions. Most acetylcholine-stimulated (86) Rb(+) efflux is eliminated in thalamus and superior colliculus of beta2 null mutants, but significant activity remained in inferior colliculus and interpeduncular nucleus. This residual activity was subsequently characterized. The 12 nicotinic agonists tested elicited concentration-dependent (86) Rb(+) efflux. Epibatidine was the most potent agonist. Cytisine was also potent and efficacious. EC(50) values for quaternary agonists were relatively high. Cytisine-stimulated (86) Rb(+) efflux was inhibited by six classical nicotinic antagonists. Mecamylamine and D-tubocurarine were most potent, while decamethonium was the least potent. Agonists and antagonists exhibited similar potency in both brain regions. Alpha-bungarotoxin (100 nm) did not significantly inhibit cytisine-stimulated (86) Rb(+) efflux, while the alpha3beta4 selective antagonist, alphaConotoxinAuIB, inhibited a significant fraction of the response in both brain regions. Thus, beta2 null mutant mice express residual nicotinic activity with properties resembling those of alpha3beta4*-nAChR.